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.-,~ifIl X : VAVE DATA FOR GAGE 141

1. Wave dara ibltri-ai ies for Gage 141 are presented for 1987 and for 1985

through 1987 in the following forms:

Daily H,, and T.-

2. Figure CI displays the individual wave height and peak spectral wave

period values along with the monthly mean values.

Joint Distributions of Imo and Tp

2. . aL u i ! .d .iLii joint distributions tables are presented in Tables

Cl and C2, and data for 1985 through 1987 are in Tables C3 and C4. Each table

gives the frequency "in parts per 10,000) for which the wave height and peak

period were within the specified intervals; these values can be converted to

percent by dividing by 100. Marginal totals are also included. The row total

gives the total number of observations out of 10,000 which fell within each

specified peak period interval. The column total gives the number of observa-

tions out of 10,000 which fell within each specified wave height interval.

Cumulative Distributions of Wave Height

/. Annual and monthly wave height distributions for 1987 are plotted in

cumulative form in Figures C2 and C3. Data for 1985 through 1987 are in

Figure C4.

Peak Spectral Wave Period Distributions

5. Annual and monthly peak wave period, Tp, distribution histograms

for 1987 are presented in Figures C) and G6. Data for 1985 through 1967 are

in Figure C7.
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Persistence of Wave Heights

6. Table C5 s'hows the number of times in 1987 when the specified wave

height was equaled or exceeded at least once during each day for the duration

(consecutive days). Data for 1985 through 1987 are given in Table C6. An

example is shown below:

Height Consecutive Day(s) or Longer
m 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19+

0.5 18 15 14 13 12 11 10 9 8 7
1.0 50 34 24 21 18 14 12 8 7 3 2
1.5 41 19 8 6 2 1
2.0 22 9 5 1
2.5 10 5 2
3.0 6 1
3.5 1
4.0 1

This example indicates that wave heights equaled or exceeded 1.0 m 50 times

for at least 1 day; 34 times for at least 2 days; 24 times for at least 3

days, etc. Therefore, on 16 occasions the height equaled or exceeded 1.0 in

for I day exactly (50 - 34 = 16); on 10 occasions for 2 days; on 3 occasions

for 3 days, etc. Note that the height exceeded 1 m 50 times for i day or

longer, while heights exceeded 0.j m only 18 times for this same duration.

This change in durations occurred because the longer durations of lower waves

may be interspersed with shorter, but more frequent, intervals of higher

waves. For example, one of the times that the wave heights exceeded 0.5 m for

16 days may have represented 3 times the height exceeded 1 m for shorter

durations.

Spectra

7. Monthly spectra for the offshore Waverider -ii: (Gage 141) are

presented in Figure C8. The plots show "relative" en, -gy density as a

function of wavc frequency. These figures summarize the large number of

spectra for each month. The figures emphasize the higher energy density

a-nriated with storms as well as the general shifts in energy density to

different frequencies. Ac ,ised here, "relative" indicates the spectra have

been smoothed by the 3-D surface drawing routine. Cons-uently, extremely

high- and low-energy density values are modified to produce a smooth surface.
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The figures are not intended for quantitative measurements; however, they do

provide the energy density as a fut-nction of frequency relative to the other

spectra for the month.

S. Monthly cnd arinual wav'e statistics for Gage 141 for 1987 and for 1985

through 1987 are presented in Table C7. Data for 1985 and 1986 are from Gage

640 .

9. Figure C9 plot.s monthly time histories of wave height and period.

Yea r MIean, n

0 r

Year V.ean, ze-
1 7 8.7

YaInth

Figure CI. 1987 daily wave period values with monthly means

for Gage 141
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Table Cl

Annual Joint Distribution of Hmo versus Tp

Annual 1987 Gage 141
Percent Occurrence(X100) of Height and Period

Height(m) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 74 37 7 81 289 926 407 437 126 .0 . 2584
0.50 - 0.99 148 267 407 370 415 978 719 607 89 178 4178
1.00 - 1.49 ZZ 119 244 193 193 289 237 281 15 81 1674
1.50 - 1.99 30 141 156 74 67 81 267 7 74 897
2.00 - 2.49 7 Z2 67 37 67 148 59 407
2.50 - 2.99 7 7 81 7 22 124
3.00 - 3.49 7 7 30 15 15 74
3.50 - 3.99 7 7 15 7 . 36
4.00 - 4.49 15 15
4.50 - 4.99 7 7
5.00 - Greater 0

Total 0 244 453 806 836 1052 2334 1533 1858 25i 629 0

Accesslon For

NTTS G-A&I

JL: . d 33

r r
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Table C2

Monthly Joint Distribution of Hm, versus Tp

January 1987, Gage 141

Fcrcent Occurrence(XlO0) of Height and Period

Height(m) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer_

0.00 - 0.49 167 83 333 750 83 83 167 417 2083
0.50 - 0.99 167 167 250 250 583 1167 167 833 3584
1.00 - 1.49 83 250 417 333 83 . 333 333 1832
1.50 - 1.99 500 333 83 250 . 167 1333
2.00 - 2.49 167 250 83 83 167 750
2.50 - 2.99 250 250
3.00 - 3.49 83 83
3.50 - 3.99 83 83
4.0,j - 4.49 0

4.50 - 4.99 0
5.00 - Greater 0

Total 0 417 417 1167 1166 1332 2167 666 1915 167 584 0

February 1987, Gage 141

Percent Occuwence(XO0) of Height and Period

Height(m) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 95 190 . 190 95 570
0.50 - 0.99 196 571 667 381 286 857 762 190 95 3999
1.00 - 1.49 286 286 476 286 286 571 571 95 571 3428
1.50 - 1.99 95 190 286 95 95 476 1237
2.00 - 2.49 95 95 95 285
2.50 - 2.99 95 95
3.00 - 3.49 95 190 285
3.50 - 3.99 95 95
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 0 0 571 1142 1524 857 762 1903 2189 285 761 0

March 1987, Gage 141

Percent Occurrence(X100) of Height and Period

Height(m) Pertod(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longcr

0.00 - 0.49 164 246 8' 82 246 820
0.50 - 0.99 82 246 82 410 656 820 410 2706
1.00 - 1.49 164 410 246 164 164 410 984 2542
1.50 - 1.99 82 82 82 82 656 410 1394
2.00 - 2.49 328 574 410 1312
2.50 - 2.99 328 82 246 656
3.00 - 3.49 82 82
3.50 - 3.99 82 82 82 246
4.00 - 4.49 164 164
4.50 - 4.99 82 82
5.00 - Greater 0

Total 0 82 164 738 49i 902 1066 1722 3444 164 1236 0

(Continued) (Sheet 1 of 4)
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Table C2 (Continued)

April 1987, Gage 141
Percent Occurrence(X100) of Height and Period

Height(m) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 93 . 556 93 833 185 278 2038
U.bO - 0.99 93 93 370 185 370 278 926 93 463 2871
1.00 - 1.49 93 . 185 926 741 93 . 278 2316
1.50 - 1.99 370 278 185 278 741 93 463 2408
2.00 - 2.49 185 93 278
2.50 - 2.99 93 93
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 0 93 93 463 741 370 2037 1390 287i 371 1575 0

May 1987, Gage 141

Percent Occurrence(X100) of Height and Period

Height(m) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 97 680 777 485 . 291 2330
0.50 - 0.99 97 97 291 388 1650 583 874 97 583 4660
1.00 - 1.49 . 194 194 291 1068 97 1844
1.50 - 1.99 97 97 194 291 194 873
2.00 - Z.49 97 97 194
2.50 - 2.99 7 97
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 0 0 194 388 58i 776 3689 1845 1553 97 874 0

June 1987, Gage 141

Percent Occurrence(X100) of Height and Period

Height(m) Pertod(sec) Total

Z.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 263 351 789 2368 526 702 263 175 5437
0.50 - 0.99 351 439 351 263 614 1316 789 4123
1.00 - 1.49 88 88 88 88 352
1.50 - 1.99 88 88
2.00 - 2.49 0
2.50 - 2.99 0
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 0 614 615 35i 702 149i 3772 1315 702 263 175 0

(Continued) (Sheet 2 of 4)
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T~ib I t, C, ( ) i i: i i ()

Jli?y 1987, Gage 141
Percent Occurrence(XI00) of Height and Period

Height(m) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 165 165 83 83 744 3058 579 496 248 413 6034
0.50 - 0.99 248 579 744 248 496 1240 165 83 3803
1.00 - 1.49 83 83 166
1.50 - 1.99 0

2.00 - 2.49 0
2.50 - 2.99 0
3.00 - 3.49 0
3.50 - 3.99 0
4.ro - 4.49 0
4.50 - 4.99 0
5.C9 - Greater 0

Total 0 413 827 910 331 1240 4296 744 496 248 496 0

August 1987, Gage 141

Percent Occurrence(X100) of Height and Period

He ght(r) Perlod(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

C.C0 - 0.49 81 81 323 887 1371 1290 161 4194
0.50 - 0.99 323 323 726 565 81 323 565 645 81 81 3713
1.03 - 1.49 323 484 81 16! . 323 1372
1.50 - 1.99 81 81 161 323
2.00 - 2.49 81 323 404
2.50 - 2.99 0
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 0 404 646 1210 727 646 1210 2098 2742 242 81 0

September 1987, Gage 141

Percent Occurrence(X100) of Height and Period

Height(m) Perlodlsec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.0 - 0.49 83 . 333 583 417 167 167 417 2167
0.50 - 0.99 250 167 333 417 417 1083 1583 833 250 417 5750
1.00 - 1.49 83 83 333 583 250 1332
1.50 - 1.99 83 167 250 83 583
2.00 - 2.49 167 167
2.50 - 2.99 0
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 0 250 250 499 667 1500 2249 2250 1083 417 834 0

(Continued) (Sheet 3 of 4)
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Table C2 (Concluded)

October 1987, Gage 141
Percert Occurrence(XIOO) of Height and Period

Height(rm) PerIodlsec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 83 248 331
0.50- 0.99 248 413 413 1983 1901 66i 83 248 5950
1.00 - 1.49 83 165 331 165 83 165 331 496 1819
1.50 - 1.99 83 165 413 83 248 992
2.00 - 2.49 83 165 248
2.50 - 2.99 83 165 248
3.00 - 3.49 83 331 414
3.50 - 3.99 0
4.00 - 4.49 u
4.50 - 4.99 0
5.C3 - Greater 0

Total 0 83 248 744 1074 745 256i 2480 1735 83 248 0

November 1987, Gage 141

Percent Occurrence(XIOO) of Height and Period

Height(m) Perlod(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- IZ.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 84 168 84 336 840 336 420 . 168 2436
0.50 - 0.99 420 504 672 336 1092 84 420 84 84 3696
1.00 - 1.49 336 336 588 168 84 84 84 84 1764
1.50 - 1.99 168 336 84 84 168 336 1176
2.00 - 2.49 .336 336 84 168 924
2.50 - 2.99 0
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 0 84 588 1008 1428 1680 2520 756 1428 168 336 0

December 1987, Gage 141

Percent Occurrence(X100) of Height and Period

Height(m) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 137 959 274 274 411 137 2192
0.50 - 0.99 274 959 959 137 822 274 822 1233 274 137 5891
1.00 - 1.49 137 137 411 . 137 548 137 1507
1.50 - 1.99 137 137 274
2.00 - 2.49 137 137
2.50 - 2.99 0
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 0 548 959 1096 548 959 1370 1096 2329 685 411 0

(Sheet 4 of 4)
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Annual 1985-1987, Gage 141
Percent Cccurrence(X0) of Height and Period

Hel nt(In) Period(sec) Total

2.0- 3.C- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

i,- 0.49 15 50 ,i5 60 118 233 775 417 359 181 296 3 2562
8.S" - 0.39 130 2?i 417 497 379 1034 710 509 151 246 3 4315:1 3 307 304 17; 299 211 243 93 1881

10 136 i~l 75 68 8 125 28 58 749
2. '-- 2.49 I0 33 48 43 38 73 15 30 790

". 2 .99 3 a I0 8 48 13 20 110
j ' .419 3 11) !0 23 13 5 8 72

8 3 5 3 3 2z
4 9-. .-- ..19. 3 5 8

... 4.93 3 3
]rp3*er .. • 0

2l 3 3 124 17 1139 924 22417 178 1 1381 411 759 6

* ml 1986 1rt r nm (:~ 640



Table C4

Mor':hlv Joint Distribution of Ho versus Tp (All Years*)

January 1985-1987, Gage 141
Percent Occurrence(X100) of Height and Period

Height(m) Perlod(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00- 0.49 114 28 28 228 684 570 370 142 370 28 2582
0.50 0.99 199 228 427 484 370 969 399 541 171 3788
1.00 - 1.49 28 199 484 427 114 199 199 114 28 1792
1.50 - 1.99 256 456 85 114 85 57 1053
2.00 - 2.49 142 142 142 28 57 57 568
2.5) - 2.99 57 114 171
3.C- 3.49 28 28
3.50 - 3.99 23 28
4.CO - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 0 341 455 1167 1537 939 2165 128i 1306 142 626 28

February 1985-1987, Gage 141

Percent Occurrence(XIOO) of Height and Period

Height(m) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 32 191 191 96 64 159 733
0.50 - 0.99 96 64 573 669 446 892 955 828 159 96 32 4810
1.00 - 1.49 159 764 605 287 350 44 382 32 318 3311
1.50 - 1.99 32 127 255 96 32 64 191 32 829
2.00 - 2.49 3Z 32 32 96
2.50 - 2.99 32 32 64
3.00 - 3.49 32 96 128
3.50 - 3.99 32 32
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 0 96 255 1496 1561 861 1465 1784 1561 255 637 32

March 1985-1987, Gage 141

Percent Occurrence(X100) of Height and Period

Height(m) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 28 83 138 387 276 276 110 110 1408
0.50 - 0.99 55 110 414 5?5 359 1105 884 470 83 55 4060
1.00 - 1.49 28 166 331 5Z 110 276 387 580 28 2458
1.50 - 1.99 138 166 138 166 83 221 138 1050
2.00 - 2.49 28 28 55 138 193 138 580
2.50 - 2.99 28 110 28 83 249
3.00 - 3.49 28 28
3.50 - 3.99 26 28 28 84
4.00 - 4.49 55 55
4.50 - 4.99 28 28
5.00 - Greater 0

Total 28 83 276 883 1354 773 2017 1796 1934 249 607 0

(Continued) (Sheet 1 of 4)
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April 1985-198;, Gage 141
Percent Occurrence(X00) of Height and Period

He i gn t( I Period(sec) Total

-0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Lonoer

,0 - 0.49 29 . 29 58 641 379 496 379 379 2390
0.5:) - n.g9 117 146 321 379 292 110P 875 408 379 379 4404
1.00 - 1.49 29 146 350 87 554 350 87 117 1720
..50 - 1.99 117 175 29 87 87 262 58 175 990
2.rO - 2.49 29 29 87 58 203
2.59 - 2.99 58 87 145
3.-1 - 3.49 29 29 29 29 116
3.50 - 3.99 29 29
4. 9 - .9 0.50' - 4.99 0
5.C' - frelter 0

T)*al 29 117 175 613 933 456 2390 1749 1427 932 1166 0

May 1985-1987 Gae 141

Percent Occurrence(X100) of Height and Period

Hei~ht(r) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 29 7 29 146 233 175 962 408 233 204 408 2914
0.5- - 0.99 87 204 321 671 496 1224 622 466 29 233 4343
1.00 - 1.49 29 204 175 175 641 146 58 175 1603

.50 -1.99 29 58 87 87 87 87 117 552
L.O - 2.49 29 29 29 29 . 117 58 291
2.50 - 2.99 29 58 29 87 203
3.0N - 3.49 29 58 87
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total Z9 174 291 729 1137 875 2943 128z 902 495 1136 0

June 1985-1987, Gage 141
Percent Occurrence(X100) of Height and Period

1, 9rht2m) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 58 231 86 144 490 605 1729 548 346 231 231 4699
0.50 - 0.99 19 144 375 403 576 346 1239 720 173 259 29 4293
1.0O - 1.49 58 144 202 144 144 58 86 836
1.50 - 1.99 29 29 29 58 29 174
2.00 - 2.49 0
Z. 5,) - 2.99 0

3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.0n - Greater 0

Total 87 548 '20 1297 1153 314i 1326 605 490 260 0

(Cont inued) (Sheet 2 of 4)
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Tible C4 Conti nued)

July 1985-1987, Gage 141
Percent Occurrence(X100) of Height and Period

Height(m) Perlod/sec) Total

2.0- 3.0- 4.6- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 30 60 151 30 271 753 2349 783 693 422 602 6144
0.50 - 0.99 271 361 331 151 482 1024 331 151 151 3253
1.00 - 1.49 90 120 90 30 30 30 60 450
i.50 - 1.99 30 30 60 30 150
2.00 - 2.49 0
2.50 - 2.99 0
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 30 331 602 481 542 1295 3463 1174 904 422 753 0

August 1965-1987, Gage 14!

Percent Occurrence(X0) of Height and Period

Height(m) Perlod(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 129 97 161 161 258 968 613 516 129 194 3226
0.50 - 0.99 290 161 613 742 65 871 484 290 194 323 4033
1.00 - 1.49 290 516 19 161 452 65 194 32 32 1871
1.50 - 1.99 194 65 65 65 65 129 583
2.00 - 2.49 32 65 129 32 258
2.50 - 2.99 32 32
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 0 419 548 1484 1097 581 2323 1292 1194 516 549 0

September 1985-1987, Gage 141

Percent Occurrence(X100) of Height and Period

Height(m) Perlod(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 31 31 . 157 345 313 815 63 376 2131

0.50 - 0.99 94 125 282 439 376 1066 1223 1003 219 345 5172
1.00 - 1.49 31 31 251 125 376 470 313 313 63 1973
1.50 - 1.99 94 125 251 63 31 63 627
2.00 - 2.49 31 63 94
2.50 - 2.99 0
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 0 125 187 658 720 1223 1944 1880 2194 282 784 0

(Continued) (Sheet 3 of 4)
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October 1985-1987, Gage 141
Percent Occurrence(X10O) of Height and Period

Heioht(m) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.'' - 0.49 S3 29 29 87 145 261 29 29 203 870
0.59 - 0.99 116 348 348 580 522 1246 7&3 638 58 406 5045
1.00 - 1.4. 29 319 435 145 87 116 319 522 1972
1.5n - 1.99 29 319 290 58 53 145 261 1160
2.r. - 2.49 87 115 29 29 203 464
2.5 09 - .99 58 Z10 29 116 232
3.00 - 3.49 555 15 58 232
3.5? - 3.99 29 29
4.00 - 4.49 0
4.5) 4.99 0

5.00 - reater . 0
Total 0 !45 754 1131 1131 9' 1763 1624 1769 87 609

Hovember 1985-1987, Gage 141

Percent Occurrence(Xl0) of Height and Period

Height(m) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 30 60 120 30 180 360 180 150 120 120 1350
0.50 - 0.99 30 . 240 330 450 420 1051 480 511 270 420 4202
1.00 - 1.49 30 270 691 420 420 210 30 180 90 210 2551
1.50 - 1.99 210 300 60 90 90 180 60 990
2.00 - 2.49 60 150 240 90 120 660
2.50 - 2.99 30 30 60
3.00 - 3.,49 30 60 60 150
3.53 - 3.99 0
4.00 - 4.49 30 30
4.5, - 4.99 0
5.01- Greater 0

Total 30 60 570 1411 1200 1290 195i 960 1231 480 810 0

December 1985-1987, Gage 141

Percent Occurrence(XIOO) of Height and Period

HFeight(m) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 70 70 35 105 490 490 315 26 420 2275
0.50 - 0.99 35 105 420 699 280 350 490 804 699 175 385 4442
1.00 - 1.49 70 664 420 70 140 210 350 35 175 2134
1.50 - 1.99 70 280 35 35 105 70 175 770
2.00 - 2.49 70 35 35 35 175
2.50 - 2.99 70 35 105
3.00 - 3.49 35 35 70
3.50 - 3.99 35 35
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 35 245 420 1503 1085 595 1155 1574 1574 595 1225 0

(Sheet 4 of 4)
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Figure C2. Annual cumulative wave height distributions
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Table C5

1987 Persistence of Ho for Gage 141

Height Consecutive Oay s) or Longer
(m) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19+
0.5 33 30 25 22 19 14 13 12 9 8 6 5 4
1.0 48 38 21 12 10 8 5 3 2
1.5 37 21 13 7 3 1
2.0 17 12 4 2 1
2.5 8 5 2 1
3.0 6 2
3.5 3 1
4.0 1

Table C6

1985 through 1987 Persistence of Hma for Gage 141*

Height Consecut 've Day(s) or Longer
(m) 1 2 3 4 5 6 7 8 9 10 -11 12 13 14 15 16 17 -18 -19+

0.5 29 27 23 21 17 14 13 11 9 8 6 5 4
1.0 52 37 23 15 10 8 6 3 2
1.5 35 19 9 5 2 1
2.0 15 8 3 1
2.5 9 4 2
3.0 6 2
3.5 3 1
4.0 1

* Data from gage 640 from 1985 and 1986 was used in comparison with 1987 gage 141 data
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Tahle C7

'ave Statistics for Gage 141.

1987 1985-1987
Hei ht Period Mei ht Period

Std. Mt Std. S -- td.

Mean Dev. Extreme Mean Dev. Number Mean 0ev. Extreme Mean Dev. Number
Month m m m Date sec sec Obs. m m m Date sec sec Obs.

Jan 1.1 0.7 3.8 1 8.3 2.5 120 1.0 0.7 3.8 1987 8.3 2.5 351
Feb 1.2 0.7 3.9 17 8.7 2.5 105 1.1 0.6 3.9 1987 8.6 2.6 314
Mar 1.5 1.0 4.5 10 9.6 2.3 122 1.2 0.7 4.5 1987 8.8 2.4 362
Apr 1.1 0.6 2.7 27 9.8 2.2 108 1.0 0.6 3.7 1985 9.6 Z.8 343
May 0.9 0.5 2.5 4 9.2 2.1 103 0.9 0.6 3.3 1986 9.0 2.7 343
Jun 0.6 0.3 1.5 24 8.0 2.2 114 0.6 0.3 1.8 1986 8.1 2.5 347
Jul 0.6 0.2 1.2 15 8.0 Z.3 121 0.6 0.3 1.9 1985 8.6 2.5 332
Aug 0.8 0.5 2.4 15 8.5 2.5 124 0.8 0.5 2.8 1986 8.3 2.8 310
Sep 0.8 0.5 2.2 5 8.9 2.3 120 0.9 0.4 2.2 1987 9.1 2.3 319
Oct 1.1 0.7 3.2 14 8.6 2.1 121 1.1 0.7 3.5 1985 8.4 2.5 345
Nc', 1.0 0.6 2.5 I2 8.1 2.2 119 1.1 0.7 4.1 1985 8.5 2.8 333
Dec 0.8 0.4 2.0 1 8.7 3.2 73 0.9 0.6 3.6 1986 9.1 3.2 286

Annual 1.0 0.7 4.5 Mar 8.7 2.4 1350 0.9 0.6 4.5 Mar 1987 8.7 2.7 3985

* 98 98 ) di;ia f r()n Gage 640 (Waveri der it same depth)
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APPENDIX D: WAVE DATA FOR GAGE 625

1. Wave data summaries for Gage 625 are presented for 1987 and for 1980

through L987 in the following forms:

Daily H,. and TP

2. Figure Dl displays the individual wave height and peak spectral wave

period values along with the monthly mean values.

Joint Distributions of HTo and TP

3. Annual and monthly joint distributions tables are presented in Tables

Dl and D2, and data for 1980 through 1987 are in Tables D3 and D4. Each table

gives the frequency (in parts per 10,000) for which the wave height and peak

period were within the specified intervals; these values can be converted to

percent by dividing by 100. Marginal totals are also included. The row total

gives the total number of observations out of 10,000 which fell within each

specified peak period interval. The column total gives the number of observa-

tions out of 10,000 which fell within each specified wave height interval.

Cumulative Distributions of Wave Height

',. Annual and monthly wave height distributions for 1987 are plotted in

cumulative form in Figures D2 and D3. Data for 1980 through 1987 are in

Figure D4.

Peak Spectral Wave Period Distributions

5. Annual and monthly peak wave period, Tp, distribution histograms

for 11)87 are presented in Figures D5 and D6. Data for 1980 through 1987 are

in Figure D7.
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Persistence of Wave Heights

6. Table D5 shows the number of times in 1987 when the specified wave

height was equaled or exceeded at least once during each day for the duration

(consecutive days). Data for 1980 through 1987 are given in Table D6. An

example is shown below:

Height Consecutive Day(s) or Longer
m 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19+

0.5 18 120 11 10 9 8
7.0 50 34 24 21 18 14 12 8 7 3 2
1.5 41 19 8 6 2 1

2.0 22 9 5 1

2.5 10 5 2
3.0 6 1
3.5 1

4.0 1

This example indicates that wave heights equaled or exceeded 1.0 m 50 times

for at least 1 day; 34 times for at least 2 days; 24 times for at least 3

days, etc. Therefore, on 16 occasions the height equaled or exceeded 1.0 m

for 1 day exactly (50 - 34 - 16); on 10 occasions for 2 days; on 3 occasions

for 3 days, etc. Note that the height exceeded 1 m 50 times for 1 day or

longer, while heights exceeded 0.5 m only 18 times for this same duration.

This change in durations occurred because the longer durations of lower waves

may be interspersed with shorter, but more frequent, intervals of higher

waves. For example, one of tne times that the wave heights exceeded 0.5 m for

16 days may have represented 3 times the height exceeded I m for shoLter

durations.

Spectra

7. Monthly spectra for the offshore Waverider buoy (Gage 625) are

presented in Figure D8. The plots show "relative" energy density as a

function of wave frequency. These figures summarize the large number of

spectra for each month. The figures emphasize the higher energy density

associated with storms as well as the general shifts in energy density to

different frequencies. As used here, "relative" indicates the spectra have

been smoothed by the 3-D surface drawing routine. Consequently, extremely

high- and low-energy density values are modified to produce a smooth surface.
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The figures are not intended for quantitative measurements; however, they do

provide the energy density as a function of frequency relative to the other

spectra for the month.

8. Monthly and annual wave statisLics for Gage 625 for 1987 and for 1980

through 1987 are presented in Table D7.

9. Figure D9 plots monthly time histories of wave height and period.

Year Mean, m
5.0-. 1987 1.0

3.0-i
44

1.0"-

Year M n .. ,

) 2.0 .  18 .

Year Mean, sec

.0

~- 5.0-

- .o --. . . . .. . .-. . . : .. - ;

L ; -.... "":- r - - "

0.0 I

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Month

Figure Dl. 1987 daily wave period values with monthly means
for Gage 625
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Table DI

Annual Joint Distribution of HIo versus Tp

Annual 1987 Gage 625

Percent Occurrence(X100j of Height and Period

Height(m ) Perlod(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 8 23 62 31 100 262 871 393 393 146 239 Z_528
0.50 - 0.99 100 278 524 3Z4 432 1010 648 694 69 254 4333
1.00 - 1.49 15 108 332 239 200 185 239 285 15 100 1718
1.50 - 1.99 77 85 93 85 77 293 15 62 787
2.00 -Z.49 31 6Z 8 46 Z00 23 31 401
2.50 - 2.99 23 15 23 62 23 146
3.00 - 3.49 8 23 31 23 85
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 8 138 448 964 779 107i 2182 1449 1958 268 73i 0

D4



Table D2

Monthly Joint Distribution of Hno versus Tp

January 1987, Gage 625

Percent Occurrence(X0) of Height and Period

Height(m) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 84 84 420 420 168 168 168 168 1680
0.50 - 0.99 168 336 336 420 672 924 588 756 84 4284
1.00 - 1.49 168 588 336 168 . 336 336 1932
1.50 - 1.99 252 252 168 84 84 168 1008
2.00 - 2.49 420 . 252 84 756
2.50 - 2.99 84 168 252
3.00 - 3.49 84 84
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 0 168 588 1176 1092 1848 1428 1260 1932 168 33i 0

February 1987, Gage 625

Percent Occurrence(XIOO) of Height and Period

Height(m) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 92 . 183 183 183 275 92 1008
0.50 - 0.99 275 826 459 550 550 459 550 92 275 4036
1.00 - 1.49 92 826 459 367 . 367 459 92 550 3212
1.50 - 1.99 183 92 183 92 550 1100
2.00 - 2.49 92 92 92 276
2.50 - 2.99 92 92 184
3.00 - 3.49 92 92 184
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 0 0 367 1927 1102 1375 825 1377 1926 276 825

March 1987, Gage 625

Percent Occurrence(X100) of Height and Period

Height(m) Perlod(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 82 164 164 82 246 738
0.50 - 0.99 82 410 82 574 492 656 738 82 3116
1.00 - 1.49 82 246 246 410 . 574 984 82 2624
1.50 - 1.99 164 82 656 82 246 1230
2.00 - 2.49 82 164 984 82 246 1558
2.50 - 2.99 82 246 328
3.00 - 3.49 82 82 246 410
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 0 82 82 656 492 1148 820 1640 3772 164 1148 0

(Continued) (Sheet 1 of 4)
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Table D2 (Continued)

April 1987, Gage 6Z5
Percent Occurrence(X10) of Height and Period

He ight(m) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 85 85 . 339 254 678 85 424 1950
0.50 - 0.99 85 85 169 254 254 424 678 678 2627
1.00 - 1.49 85 . 169 339 678 678 254 254 2457
1.50 - 1.99 85 339 85 169 339 593 85 254 1949
2.00 - 2.49 85 85 85 169 424
2.50 - 2.99 339 339
3.00 - 3.49 85 169 254
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 0 0 170 255 762 678 1525 1865 2796 339 1610 0

Nay 1987, Gage 625

Percent Occurrence(X100) of Height and Period

Height(m) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 680 680 680 . 485 2525
0.50-0.99 97 97 388 388 2039 583 680 97 680 5049
1.00 - 1.49 97 485 97 777 97 97 1650
1.50 - 1.99 97 194 291 582
2.00 - 2.49 97 97 194
2.50 - 2.99 0
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 0 0 194 582 485 582 3593 1554 1748 97 1165 0

June 1987, Gage 625

Percent Occurrence(X10) of Height and Period

Height(m) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 88 88 88 263 439 1930 965 526 263 351 5001
0.50 - 0.99 526 351 614 88 526 1842 439 175 4561
1.00 - 1.49 88 88 175 88 4391.50 - 1.99 0

2.00 - 2.49 0
2.50 - 2.99 0
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 88 526 527 790 351 1140 3772 1492 701 263 351 0

(Continued) (Sheet 2 of 4)
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Table D2 (Continued)

July 1987, Gage 625
Percent Occurrence(Xl0) of Height and Period

Height(m) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 83 250 83 250 667 3000 167 500 333 500 5833
0.50 - 0.99 167 667 583 167 417 1333 333 167 167 4001
1.0 - 1.49 83 83 1661.50 - 1,99 0
2.00 - 2.49 0
2.50 - 2.99 0
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 0 250 1000 749 417 1084 4333 500 667 333 667 0

August 1987, Gage 625

Percent Occurrence(X0) of Height and Period

Height(m) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 98 . 392 980 588 784 294 3136
0.50 - 0.99 196 98 784 392 98 588 784 1275 98 98 4411
1.00 - 1.49 294 686 98 98 196 392 1764
1.50 - 1.99 98 98 294 98 588
2.00 - 2.49 98 98
2.50 - 2.99 0
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 0 294 392 1568 490 686 1568 1568 2843 392 196 0

September 1987, Gage 625

Percent Occurrence(X100) of Height and Period

Hei ght(m) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 385 1154 . 1154 . 385 385 3463
0.50 - 0.99 385 769 1154 769 769 1923 769 6538
1.00 - 1.49 0
1.50 - 1.99 0
3.00 - 2.49 0
2.50 - 2.99 03.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 0 385 769 0 385 2308 769 1923 1923 385 1154 0

(Continued) 
(Sheet 3 of 4)
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Table D2 (Concluded)

October 1987, Gage 625
Percent Occurrence(XI00) of Height and Period

Height(m) Perlod(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 413 496 165 83 1157
0.50 - 0.99 83 33i 248 579 1818 1901 661 83 5704
1.00 - 1.49 83 83 331 413 . 165 331 248 1654
1.50 - 1.99 165 165 83 . 165 578
2.00 - 2.49 83 83 83 248 497
2.50 - 2.99 165 165 83 413
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 0 83 166 827 909 916 256i 2894 1487 16i 0 0

November 1987, Gage 625

Percent Occurrence(X100) of Height and Period

Height(m) Per od(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 84 168 . 252 336 924 336 252 . 336 2688
0.50 - 0.99 420 588 924 25Z 924 252 588 84 84 4116
1.00 - 1.49 84 336 252 336 336 1344
1.50 - 1.99 84 84 336 420 84 50. 1512
2.00 - 2.49 84 252 336
2.50 - 2.99 0
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 0 84 672 1008 1512 1344 2604 672 1596 84 420 0

December 1987, Gage 625
Percent Occurrence(XlO0) of Height and Period

Height(m) Perod(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 81 81 726 323 242 242 323 2018
0.50 - 0.99 403 1216 323 242 484 645 1129 323 565 5324
1.00 - 1.49 161 161 645 242 161 403 81 242 2096
1.50 - 1.99 81 81 81 243
2.00 - 2.49 81 161 242
2.50 - 2.99 81 81
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 0 645 137i 968 646 1371 1049 2097 646 1211 0

(Sheet 4 of 4)
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Table D3

Annual Joint Distribution of H, versus Tp (All Years)

Annual 1980-1987, Gage 625

Percent Occurrence(X0) of Height and Period

Height(m) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
. 2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 9 23 38 48 105 198 438 389 402 200 234 15 2099
0.50 - 0.99 5 79 244 410 478 426 683 721 934 199 298 34 4511
1.00 - 1.49 5 85 305 376 243 198 187 405 46 160 3 2013
1.50 - 1.99 2 68 185 121 58 65 155 48 90 6 798
2.00 - 2.49 2 38 46 21 39 91 46 55 2 340
2.50 - 2.99 4 15 24 27 46 23 39 2 180
3.00 - 3.49 4 7 17 7 13 48
3.50 - 3.99 3 1 3 7
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 14 107 369 833 1186 1049 1426 1435 2053 576 892 62
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Table D4

Monthly Joint Distribution of 1 mo versus T, (All Years)

January 1980-1987, Gage 625

Percent Occurrence(X100) of Height and Period

Height(m) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 12 36 73 48 109 170 327 303 327 133 109 12 1659
0.50 - 0.99 145 291 388 461 315 521 412 861 145 303 12 3854
1.00 - 1.49 85 509 655 242 194 158 448 73 2364
1.50 - 1.99 97 279 279 85 133 206 24 36 1139
2.00 - 2.49 73 194 12 48 206 61 109 703
2.50 - 2.99 12 12 36 36 73 36 36 241
3.00 - 3.49 12 12 24
3.50 - 3.99 12 12
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 12 181 449 1042 1589 1212 1175 1102 2145 399 666 24

February 1980-1987, Gage 625

Percent Occurrence(X1OO) of Height and Period

Height(m) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7,9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 25 25 62 123 148 271 111 123 888
0.50 - 0.99 12 37 11i 370 395 370 666 629 1196 86 284 12 4168
1.00 - 1.49 123 395 456 308 234 247 727 86 259 2635
1.50 - 1.99 148 271 136 62 123 271 111 111 1233
2.00 -2.49 25 49 37 62 86 86 111. 456
2.50 - 2.99 12 25 37 99 25 123 321
3.00 - 3.49 12 12 49 12 85
3.50 - 3.99 12 12
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 12 37 234 938 1172 937 1159 1258 2699 505 1035 12

March 1980-1987, Gage 625

Percent Occurrence(XIOO) of Height and Period

Height(m) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 11 23 45 57 239 170 227 125 136 1033
0.50 - 0.99 11 57 216 466 466 466 693 568 898 148 330 4319
1.00 - 1.49 11 91 284 330 330 193 284 693 45 420 2681
1.50 - 1.99 80 148 91 91 91 261 80 193 11 1046
2.00 - 2.49 11 68 34 34 23 193 91 80 534
2.50 - 2.99 11 34 80 57 57 239
3.00 - 3.49 23 11 45 23 45 147
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 22 68 307 864 1057 989 1307 1147 2397 569 1261 11

(Continued) (Sheet 1 of 4)
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Table, ).' k(.Ciitinued)

April 1980-1987, Gage 625
Percent Occurrence(X100) of Height and Period

Height(m) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4,9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 25 12 12 25 74 74 454 282 380 233 331 1902
0.50 - 0.99 37 135 221 196 393 798 883 1411 270 491 12 4847
1.00 - 1.49 86 172 307 294 270 245 442 49 209 2074
1.50 - 1.99 37 123 61 61 123 209 25 123 762
2.00 - 2.49 12 12 25 25 86 25 12 197
2.50 - 2.99 25 12 25 61 49 172
3.00 - 3.49 12 25 12 49
3.50 - 3.99 0
4.00 - 4.49 0
4.5) - 4.99 0
5.00 - Greater 0

Total 25 49 233 467 712 847 1620 1595 2614 65i 1178 12

May 1980-1987, Gage 625
Percent OccurrenceXOO) of Height and Period

Height(m) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 11 33 33 33 221 210 619 487 365 111 265 2388
0.50 - 0.99 144 243 442 619 476 1206 1084 841 88 243 i 5397
1.00 - 1.49 33 144 166 199 376 166 299 22 122 1527
1.50 - 1.99 55 55 11 55 44 66 22 100 408
2.00 - 2.49 33 33 11 55 33 11 176
2.50 - 2.99 33 33 22 88
3.00 - 3.49 11 11
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 11 177 309 674 1094 929 2256 1792 1604 331 796 22

June 1980-1987, Gage 625

Percent Occurrence(X100) of Height and Period

Height(m) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13 9 15.9 Longer

0.00 - 0.49 55 82 109 109 342 492 1120 601 505 123 109 14 3661
0.50 - 0.99 14 178 342 492 369 587 1066 1107 765 150 55 27 5152
1.00 - 1.49 27 123 123 137 164 150 232 14 970
1.50 - 1.99 41 41 41 55 27 205
Z.00 - 2.49 14 14
2.50 - 2.99 0
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.nO - Greater 0

Total 69 260 478 765 875 1271 2350 1858 1557 273 205 41

(Continued) (Sheet 2 of 4)
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Table D4 (Continued)

July 1980-1987, Gage 625
Percent Occurrence(X100) of Height and Period

Height(m) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 61 138 92 199 551 1133 1026 904 413 429 31 4977
0.50 - 0.99 107 352 383 582 567 674 704 429 291 107 107 4303
1.00 - 1.49 61 199 184 77 46 46 15 628
1.50 - 1.99 31 31 31 93
2.00 - 2.49 0
Z.50 - 2.99 0
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 0 168 551 674 996 1226 1884 1776 1333 704 551 138

August 1980-1987, Gage 625

Percent Occurrence(X100) of Height and Period

Height(m) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 28 14 42 166 443 665 873 693 360 208 14 3506
0.50 - 0.99 28 111 222 512 665 679 845 817 582 194 194 42 4891
1.00 - 1.49 69 249 249 180 152 55 83 1037
1.50 - 1.99 42 125 55 14 14 55 14 42 361
2.00 - 2.49 14 14 42 69 139
2.50- 2.99 14 14 14 42
3.00 - 3.49 14 14 28
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 28 139 305 845 1219 1371 1696 1787 1483 568 513 S

September 1980-1987, Gage 625

Percent Occurrence(X100) of Height and Period

Height(m) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 15 30 104 104 342 565 297 238 89 1784
0.50 - 0.99 30 238 253 535 357 342 788 1278 208 401 4430
1.00 - 1.49 45 253 446 297 253 357 639 74 208 2572
1.50 - 1.99 104 223 178 59 89 119 59 45 876
2.00 - 2.49 30 15 30 15 30 45 165
2.50 - 2.99 15 15 30 59 45 164
3.00 - 3.49 15 15
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 0 30 283 625 1234 98i 788 1636 2690 668 982 89

(Continued) (Sheet 3 of 4)
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'rable D4 (Colcluded)

October 1980-1987, Gage 625
Percent Occurrence(X100) of Heigh and Period

Height(m) Perlod(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 22 43 11 130 260 216 260 65 216 22 1"45
0.50 - 0.99 CS 1?4 260 400 335 498 617 1136 216 292 43 4046
1.00 - 1.49 11 119 400 390 216 97 227 530 76 206 22 2294
1.50 - 1.99 22 97 292 97 43 65 271 76 173 32 1168
2.00 - 2.49 106 87 65 152 173 76 54 11 726
2.50 - 2.99 22 65 76 65 32 22 87 22 391
3.00 - 3.49 11 43 43 97
3.50 - 3.99 22 11 33
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 0 76 347 800 1223 930 1056 1342 2424 585 1071 152

November 1980-1987, Gage 625

Percent Occurrence(X100) of Height and Period

Height(m) Periodcsec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 11 56 90 45 147 192 147 203 214 327 1432
0.50 - 0.99 23 350 429 621 384 553 508 711 327 384 34 4324
1.00 - 1.49 34 147 406 609 339 226 158 293 124 135 11 2482
1.50 - 1.99 45 282 237 147 45 135 113 79 23 1106
2.00 - 2.49 45 34 34 11 90 68 79 361
2.50 - 2.99 11 34 45 23 34 45 192
3.00 - 3.49 11 34 11 23 79
3.50 - 3.99 23 23
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

TOL& 0 68 553 970 1602 1152 1186 925 1489 89i 1095 68

December 1980-1987, Gage 625

Percent Occurrence(X0) of Height and Period

Height(m) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 23 23 35 47 82 246 317 352 317 328 23 1793
0.50 - 0.99 23 270 692 457 258 328 610 1008 281 422 117 4466
1.00 - 1.49 106 457 528 246 141 129 363 59 188 2217
1-50 - 1.99 59 293 211 23 35 141 23 94 879
2.00 - 2.49 47 47 12 82 141 35 47 411
2.50 - 2.99 12 23 23 59 70 35 222
3.00 - 3.49 12 12
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Toa 0 46 399 1243 1384 867 773 1244 2075 715 1114 140

(Sheet 4 of 4)
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Table D5

1987 Persistence of Ho for Gage 625

Height Consecutive Day(s) or Longer
(M) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19+
0.5 31 30 23 22 18 16 11 10 9 8 7 6
1.0 47 38 20 13 9 6 2 1
1.5 30 19 12 6 4 1
2.0 17 9 4 3 1
2.5 9 4 2
3.0 4 2

Table D6

1980 through 1987 Persistence of Hmo for Gage 625

Height Consecutive Oay(s) or Longer
(M) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19+
0.5 28 25 21 19 16 14 12 11 10 9 8 7 6 4
1.0 46 33 ZZ 15 10 7 6 4 3 1
1.5 30 18 9 5 4 2 1
2.0 16 8 4 2 1
2.5 9 4 2 1
3.0 3 1
3.5 1
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Table D7

Wave Statistics for Gage 625

1987 1980-1987
Hei ht Period Helght Period

Std.' St . Std. S--td.

Mean Dev. Extreme Mean Dev. Number Mean Dev. Extreme Mean Dev. Number
Month m m m Date sec sec Obs. m m m Date sec sec Obs.

Jan 1.1 0.7 3.5 1 8.3 2.4 119 1.1 0.7 3.5 1983 8.4 2.7 825
Feb 1.1 0.6 3.3 17 8.5 2.6 109 1.1 0.6 3.8 1983 9.1 2.7 811
Mar 1.4 0.8 3.4 10 9.7 2.3 122 1.1 0.7 3.3 1983 9.1 2.7 880
Apr 1.2 0.7 3.1 26 9.9 2.2 118 0.9 0.6 3.0 1985 9.5 2.6 815
May 0.9 0.5 2.3 4 9.3 2.2 103 0.8 0.5 3.0 1986 8.6 2.5 904
Jun 0.6 0.3 1.4 24 8.1 2.4 114 0.7 0.4 2.0 1983 8.1 2.4 732
Jul 0.6 0.2 1.1 15 8.3 2.5 120 0.6 0.3 1.8 1985 8.7 2.8 653
A ug 0.8 0.4 2.4 14 8.7 2.6 102 0.7 0.5 3.1 1981 8.5 2.7 722
Sep 0.6 0.2 0.8 25 9.1 2.7 26 0.9 0.5 3.0 1983 9.2 2.8 673
Oct 1.0 0.6 2.8 14 8.6 1.8 121 1.2 0.7 3.5 1980 9.1 2.9 924
Nov 1.0 0.6 2.3 29 8.1 2.2 119 1.1 0.6 3.5 1981 8.8 3.1 886
Dec 0.9 0.5 2.7 30 9.1 2.9 124 1.0 0.6 3.1 1986 9.0 3.1 853

Annual 1.0 0.6 3.5 Jan 8.8 2.5 1297 0.9 0.6 3.8 Feb 1983 8.8 2.8 9678
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APPENDIX E: WAVE DATA FOR GAGE 64'

1 Wave data summaries for Gage 645 are presented for 1987 and for 1980

through 1987 in the following forms:

Daily Hmo and TP

2. Figure El displays the individual wave height and peak spectral wave

period values along with the monthly mean values.

Joint Distributions of Hmo and Tp

3. Annual and monthly joint distributions tables are presented in Tables

El and E2, and data for 1980 through 1987 are in Tables E3 and E4. Each table

gives the frequency (in parts per 10,000) for which the wave height and peak

period were within the specified intervals; these values can be converted to

percent by dividing by 100. Marginal totals are also included. The row total

gives the total number of observations out of 10,000 which fell within each

specified peak period interval. The column total gives the number of observa-

tions out of 10,000 which fell within each specified wave height interval.

Cumulative Distributions of Wave Height

4. Annual and monthly wave height distributions for 1987 are plotted in

cumulative form in Figures E2 and E3. Data for 1980 through 1987 are in

Figure E4.

Peak Spectral Wave Period Distributions

5. Annual and monthly peak wave period, TP, distribution histograms

for 1987 are presented in Figures ES and E6. Data for 1980 through 1987 are

in Figure E7.
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Persistence of Wave Heights

6. Table E5 shows the number of times in 1987 when the specified wave

height was equaled or exceeded at least once during each day for the duration

(consecutive days). Data for 1980 through 1987 are given in Table E6. An

example is shown below:

Height Consecutive Day(s) or Longer
m 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19+

0.5 18 15 14 13 12 11 10 9 8 7
1.0 50 34 24 21 18 14 12 8 7 3 2
1.5 41 19 8 6 2 1
2.0 22 9 5 1
2.5 10 5 2
3.0 6 1
3.5 1
4.0 1

This example indicates that wave heights equaled or exceeded 1.0 m 50 times

for at least 1 day; 34 times for at least 2 days; 24 times for at least 3

days, etc. Therefore, on 16 occasions the height equaled or exceeded 1.0 m

for 1 day exactly (50 - 34 = 16); on 10 occasions for 2 days; on 3 occasions

for 3 days, etc. Note that the height exceeded I m 50 times for 1 day or

longer, while heights exceeded 0.5 m only 18 times for this same duration.

This change in durations occurred because the longer durations of lower waves

may be interspersed with shorter, but more frequent, intervals of higher

waves. For example, one of the times that the wave heights exceeded 0.5 m for

16 days may have represented 3 times the height exceeded 1 m for shorter

durations.

Spectra

7. Monthly spectra for the offshore Waverider buoy (Gage 645) are

presented in Figure E8. The plots show "relative" energy density as a

function of wave frequency. These figures summarize the large number of

spectra for each month. The figures emphasize the higher energy density

associated with storms as well as the general shifts in energy density to

different frequencies. As used here, "relative" indicates the spectra have

been smoothed by the 3-D surface drawing routine. Consequently, extremely

high- and low-energy density values are modified to produce a smooth surface.

E2



The figures are not intended for quantitative measurements; however, they do

provide the energy density as a function of frequency relative to the other

spectra for the month.

8. Monthly and annual wave statistics for Gage 645 for 1987 and for 1980

through 1987 are presented in Table E7.

9. Figure E9 plots monthly time histories of wave height and period.
Year Mean, m

50 x-- 1987 0.7
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Figure El. 1987 daily wave period values with monthly means
for Gage 645
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'fable El

Annual Joint Distribution of Hmo versus Tp

Annual 1987 Gage 645

Percent Occurrence(XO)O of Height and Period

Height(m) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 71 127 311 396 234 255 828 793 800 269 587 14 4685
0.50 - 0.99 50 163 488 842 333 177 290 205 354 42 78 7 3029
1.00 - 1.49 78 460 347 113 156 85 241 7 127 1614
1.50 - 1.99 14 42 57 50 85 212 50 113 623
Z.00 - 2.49 7 14 14 7 7 49
2.50 - 2.99 0
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 121 290 877 1712 956 602 1331 1182 1621 375 91i 21
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Table E2

Monthly Joint Distribution of H, versus Tp

January 1987 Gage 645

Percent Occurrence(X0) of Height and Period

Height(n) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 83 417 167 333 333 250 417 250 250 250 167 2917
0.50 - 0.99 83 250 667 1000 167 250 917 167 333 3834
1.00 - 1.49 833 750 333 250 83 250 250 2749
1.50 - 1.99 250 83 167 500
Z.00 - 2.49 0
2.50 - 2.99 0
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 83 333 1084 2000 1250 916 1417 667 1083 333 667 167

February 1987 Gage 645
Percent Occurrence(X100) of Height and Period

Helght(m) Pertod(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 183 . 367 275 183 92 92 92 459 92 367 2202
0.50 - 0.99 92 92 734 1651 550 92 275 183 3669
1.00 - 1.49 275 1651 826 183 . 734 3669
1.50 - 1.99 92 92 183 92 459
2.00 - 2.49 0
2.50 - 2.99 0
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 275 92 1376 3577 1559 367 184 367 1560 92 550 0

March 1987, Gage 645

Percent Occurrence(X100) of Height and Period

Helght(m) Perlod(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 . 164 328 328 328 164 82 246 246 1886
0.50 - 0.99 246 82 164 574 82 82 246 410 902 82 2870
1.00 - 1.49 246 492 410 164 82 328 410 246 2378
1.50 - 1.99 82 164 492 902 246 820 2706
2.00 - 2.49 82 82 164
2.50 - 2.99 0
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 246 82 574 1394 820 656 658 1312 2460 328 139i 82

(Continued) (Sheet 1 of 4)
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Table E2 (Continued)

April 1987, Gage 645
Percent Occurrence(X100) of Height and Period

Helght(m) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- Ik 0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Liger

0.00 - 0.49 85 169 169 254 85 85 85 424 932 169 424 2881
0.50 - 0.99 169 508 254 254 169 508 254 424 85 254 2879
1.00 - 1.49 169 678 339 . 508 85 339 85 424 2627
1.50 - 1.99 169 169 . 508 Z54 169 1269
2.00 - 2.49 169 169 338
2.50 - 2.99 0
3.00 - 3.49 0
3.50 - 3.99 0
4.07 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 85 338 846 1186 678 423 1270 932 2372 593 1271 0

May 1987, Gage 645

Percent Occurrence(X100) of Height and Period

Height(m) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 97 97 291 1359 874 1359 97 777 4951
C.50 - 0.99 194 485 777 583 485 97 388 97 3106
1.00 - 1.49 291 97 97 388 194 388 1455
1.50 - 1.99 194 97 97 388
2.00 - 2.49 97 97
2.50 - 2.99 0
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 0 97 194 970 1068 97i 232i 1262 2135 97 874 0

June 1987, Gage 645

Percent Occurrence(X10) of Height and Period

Height(m) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 88 175 439 614 526 439 1930 1404 789 351 702 7457
0.50 - 0.99 88 526 351 789 351 88 175 2368
1.00 - 1.49 88 88
1.50 - 1.99 88 88
2.00 - 2.49 0
2.50 - 2.99 0
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 176 701 790 1403 965 615 2105 1404 789 351 702 0

(Continued) (Sheet 2 of 4)
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Table E2 (Continued)

July 1987, Gage 645
Percent Occurrence(X100) of Height and Period

Height(m) Perlod(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 165 413 579 1074 83 496 2893 1322 579 165 909 8678
0.50 - 0.99 248 579 331 83 1241
1.00 - 1.49 83 83
1.50 - 1.99 0
2.00 - 2.49 0
2.50 - 2.99 0
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 165 661 1158 1488 166 496 2893 132i 579 165 909 0

August 1987 Gage 645

Percent Occurrence(X00) of He ght and Period

Height(m) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 81 403 403 484 484 242 403 968 2177 403 403 6451
0.50 - 0.99 81 484 806 403 81 81 323 2259
1.00 - 1.49 161 484 81 81 81 242 1130
1.50 - 1.99 161 161
2.00 - 2.49 0
2.50 - 2.99 0
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 81 484 1048 1774 968 323 484 1049 2742 403 645 0

September 1987, Gage 645

Percent Occurrence(X100) of Height and Period

Helght(m) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 18.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00- 0.49 167 . 417 417 167 167 667 1167 583 833 1000 5585
0.50 - 0.99 83 167 500 333 83 417 500 417 750 3250
1.00 - 1.49 333 167 167 250 167 83 11671.50 - 1.99 0

2.00 - 2.49 0
2.50 - Z.99 0
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 250 167 917 1083 417 751 1417 1584 1500 833 1083 0

(Continued) (Sheet 3 of 4)
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Table E2 (Concluded)

October 1987, Gage 645
Percent Occurrence(XlO0) of Height and Period

Height(m) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- g.o- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 . 165 248 248 83 1074 1240 413 331 413 4215
0.50 - 0.99 83 413 1157 331 165 413 744 331 3637
1.00 - 1.49 83 331 496 83 . 331 1324
1.50 - 1.99 83 248 165 83 248 827
2.00 - 2.49 0
2.50 - 2.99 0
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 0 83 661 1736 1158 579 1652 2067 1323 331 413 0

November 1987 Gage 645

Percent Occurrence(X100) of Height and Period

Hei ght(m) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.A 13.9 15.9 Longer

0.00 - 0.49 85 171 256 513 256 342 684 598 769 85 598 4357
0.50 - 0.99 598 855 342 256 256 171 256 342 171 3247
1.00 - 1.49 256 513 171 342 256 171 1709
1.50 - 1.99 171 85 171 256 683
2.00 - 2.49 0
2.50 - 2.99 0
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 85 17i 854 1624 1282 854 1282 1196 1452 427 769 0

December 1987, Gage 645

Percent Occurrence(XO00) of Height and Period

Height(m) Perlod(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 . 323 323 . 161 403 887 1048 403 968 4516
0.50 - 0.99 242 645 1855 645 81 . 242 81 242 4033
1.00 - 1.49 161 484 81 81 81 . 242 1130
1.50 - 1.99 81 81 161 323
2.00 - 2.49 0
2.50 - 2.99 0
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

TotWl 0 242 968 2339 1210 323 403 968 1452 484 1613 6

(Sheet 4 of 4)
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Table E3

Annual Joint Distribution of 1mo versus Tp (All Years)

Annual 1980-1987, Gage 645

Percent Occurrence(XlO0) of Height and Period

Helght(m) Per od(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 49 105 225 413 277 270 492 506 636 346 347 62 3728
0.50 - 0.99 28 181 483 980 710 357 350 310 555 148 263 34 4399
1.00 - 1.49 1 54 314 370 162 105 90 191 98 163 9 1557
1.50 - 1.99 9 34 28 i8 36 70 36 60 5 296
2.00 - 2.49 2 1 2 3 7 6 21
2.50 - 2.99 0
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 77 287 762 1716 1391 819 966 944 1455 635 83i 110
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Table E4

MIoithlv Joint Distribntioil of L o, versus Tp (All Years)

January 1980-1987, Gage 645

Percent Occurrence(X100) of Height and Period

Height(m) Perlod(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 88 113 290 391 252 177 315 441 416 240 265 63 3051
0.50 - 0.99 25 177 441 1072 807 277 265 214 631 63 252 25 4249
1.00- 1.49 63 555 706 315 214 88 240 25 227 2433
1.50 - 1.99 13 13 25 13 25 113 13 38 253
2.00 - 2.49 13 13
2.50 - 2.99 0
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 113 290 794 Z031 1778 794 807 768 1400 354 782 88

February 1980-1987, Gage 645

Percent OccurrenceC X100) of Height and Period

Height(m) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 38 64 216 394 102 140 191 102 712 152 165 13 2289
0.50 - 0.99 64 178 343 1067 648 241 280 305 864 203 356 4549
1.00 - 1.49 64 648 635 216 102 114 381 267 203 2630
1.50 - 1.99 51 89 38 51 38 76 178 521
2.00 - 2.49 13 13
2.50 - 2.99 0
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 102 242 623 2109 1436 686 611 572 1995 711 902 13

Mirch 1980-1987, Gage 645

Percent Occurrence(X100) of Height and Period

Helght(m) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 125 114 216 296 171 114 250 216 353 159 296 2310
0.50 - 0.99 57 273 410 1024 671 341 273 398 728 239 466 11 4891
1.00 - 1.49 11 125 364 398 182 137 125 273 182 319 2116
1.50 - 1.99 11 23 34 102 193 137 137 637
2.00 - 2.49 23 23 46
2.50 - 2.99 0
1.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 182 398 751 1695 1240 660 694 84i 1547 740 1241 11

(Continued) (Sheet 1 of 4)
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'Flble E4 (Continued)

April 1980-1987, Gage 645
Percent Occuirence(X100) of Height and Period

Helght(m) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 6' 164 214 290 214 290 529 428 567 542 441 38 3780
0.50 - 0.99 25 227 441 819 567 315 428 315 831 113 390 13 4484
1.00 - 1.49 38 214 290 88 139 139 227 101 227 1463
1.50 - 1.99 25 38 88 38 38 227
2.00 - 2.49 25 25 50
2.50 - 2.99 0
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Tctal 88 391 693 1323 1071 718 1134 907 1738 794 1096 51

May 1980-1987, Gage 645

Percent Occurrence(X100) of Height and Period

Height(m) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 3.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 23 141 211 504 340 375 597 562 714 222 422 35 4146
0.90 - 0.99 12 164 550 1124 937 445 445 328 480 105 199 23 4812
1.00 - 1.49 23 164 141 47 94 82 117 70 152 890
1.50 - 1.99 23 35 12 23 23 23 139
2.00 - 2.49 12 12
2.50 - 2.99 0
3.30 - 3.49 0
3.50 - 3.99 0
4.C0 - 4.49 0
4.50 - d.99 0
5.00 - Greater 0

Total 35 305 784 1815 1453 867 1148 984 1334 420 796 58

June 1980-1987, Gage 645

Percent Occurrence(XIOO) of Height and Period

Height(m) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 49 282 388 874 558 534 850 825 631 437 206 109 5643
0.50 - 0.99 36 194 534 1007 485 340 473 364 376 49 24 36 3918
1.00 - 1.49 12 97 97 33 36 121 09 24 423
1.50 - 1.99 12 12
2.00 - 2.49 0
2.50 - 2.99 0
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 85 376 934 1978 1152 910 1359 1201 1118 486 254 145

(Continued) 
(Sheet 2 of 4)
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Table E4 (Continued)

July 1980-1987, Gage 645
Percent Occurrence(XI00) of Height and Period

Height(m) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 60 131 418 704 537 549 1384 1062 835 406 394 95 6575
0.50 - 0.99 143 477 680 549 298 370 239 143 119 36 72 3126
1.00 - 1.49 12 155 48 24 36 24 2991.50 - 1.99 0
2.00 - 2.49 0
2.50 - 2.99 0
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 60 274 907 1539 1134 871 1790 1301 1002 525 430 167

August 1980-1987, Gage 645

Percent Occurrence(X00) of Height and Period

Hei ght(m) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 12 173 196 577 497 404 739 878 878 404 335 23 5116
0.50 - 0.99 12 242 600 1062 635 439 381 242 312 35 115 4075
1.00 - 1.49 35 173 162 92 23 23 58 46 81 693
1.50 - 1.99 23 35 12 35 12 117
2.00 - 2.49 0
2.50 - 2.99 0
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 24 415 831 1812 1311 970 1155 1143 1283 49i 531 23

Septenber 1980-1987, Gage 645

Percent Occurrence(X0) of ri.Ight and Period

Height(m) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 A 9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 48 24 109 230 158 206 339 473 776 412 473 85 3333
0.50 - 0.99 61 133 485 727 679 545 436 509 618 267 448 24 4932
1.00 - 1.49 61 339 364 182 145 121 182 36 133 24 1587
1.50 - 1.99 12 36 12 12 36 108
2.00 - 2.49 12 24 36
2.50 - 2.99 0
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 109 157 655 1308 1237 945 920 1115 157i 727 1114 133

(Continued) (Sheet 3 of 4)
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Table E4 (Concluded)

October 1980-1987, Gage 645
Percent Occurrence(X100) of Height and Period

Height(m) Per od(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 34 34 68 192 214 169 316 316 519 225 361 79 2527
0.50 - 0.99 11 79 428 846 676 271 361 327 846 203 248 45 4341
1.00 - 1.49 34 417 474 327 147 169 395 203 214 34 2414
1.50 - 1.99 11 101 68 34 79 180 68 68 56 665
2.00 - 2.49 11 23 23 57
2.50 - 2.99 0
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 45 113 530 1466 1465 846 858 891 1940 722 914 214

November 1980-1987, Gage 645

Percent Occurrence(X100) of Height and Period

Height(m) Period(sec) Total

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 34 34 207 264 138 149 230 264 436 402 344 46 2548
0.50 - 0.99 23 149 540 1022 884 517 287 241 482 276 287 69 4777
1.00 - 1.49 69 310 631 264 138 69 149 218 207 46 2101
1.50 - 1.99 23 92 57 11 115 115 46 103 562
2.00 - 2.49 11 11
2.50 - 2.99 0
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 57 183 816 1619 1745 987 666 689 1193 942 941 16i

December 1980-1987, Gage 645

Percent Occurrence(X100) of Height and Period

HeIght(m) Period(sec) Total

Z.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0-
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 15.9 Longer

0.00 - 0.49 12 92 185 254 139 139 173 497 798 555 451 162 3457
0.50 - 0.99 12 220 532 1295 960 243 208 243 382 92 335 81 4603
1.00 - 1.49 104 358 509 162 58 139 150 23 162 1665
1.50 - 1.99 12 35 35 23 46 12 104 267
2.00 - 2.49 12 12
Z.50 - 2.99 0
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - Greater 0

Total 24 312 821 1919 1643 556 474 902 1376 68i 1052 243

(Sheet 4 of 4)
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Table E5

1987 Persistence of Hmo for Gage 645

Height Consecutive Days) or Longer
(M) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19+
0.5 47 43 31 24 18 1Z 10 9 8 6 4 3 2
1.0 51 28 18 11 8 4 2
1.5 22 11 3 2 1
2.0 3 1

Table E6

1980 through 1987 Persistence of Hmo for Gage 645

Height Consecutive ays or _ ___

(M) 1 2 3 4 5 6 7 8 9 10 11 1L 13 14 15 16 17 18 19+
0.5 41 35 29 24 19 15 13 11 10 8 7 6 5 4 3
1.0 43 25 15 9 5 3 2 1
1.5 13 6 2 1
2.0 2
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Table E7

Wave Statistics for Gage 645

1987 1980-1987

Height Period Height Period
Std. d Std. Std.

Mean Dev. Extreme Mean Dev. Number Mean Dev. Extreme Mean Dev. Number
Month m m m Date sec sec Obs. m m m Date sec sec Obs.

Jan 0.9 0.5 1.8 1 7.8 3.0 120 0.8 0.4 2.0 IC90 7.7 3.1 793
Feb 0.9 0.4 1.6 17 7.1 2.9 109 0.8 0.4 2.0 1983 8.2 3.2 787
Mar 1.1 0.6 2.0 15 9.1 3.1 122 0.8 0.4 2.3 1980 8.3 3.5 879
Apr 1.0 0.6 2.3 25 8.9 3.1 118 0.7 0.4 2.3 1987 8.6 3.3 794
May 0.7 0.5 2.0 5 8.9 2.5 103 0.6 0.3 2.0 1987 7.9 3.1 854
Jun 0.5 0.3 1.6 24 8.0 3.1 114 0.5 0.3 1.6 1987 7.6 3.0 824
Jul 0.4 0.2 1.1 15 7.9 2.9 121 0.5 0.2 1.3 1985 7.9 3.0 838
Aug 0.6 0.4 1.5 15 8.3 3.2 124 0.6 0.3 1.7 1982 7.8 2.9 866
Sep 0.6 0.3 1.4 5 8.8 3.0 120 0.7 0.4 2.1 1985 8.6 3.2 825
Oct 0.7 0.5 1.9 14 8.3 2.8 121 0.8 0.5 Z.2 1982 8.7 3.2 887
Nov 0.7 0.5 1.9 12 8.2 2.8 117 0.8 0.4 2.0 1981 8.4 3.5 871
Dec 0.7 0.4 1.8 30 8.5 3.3 124 0.7 0.4 2.1 1985 8.3 3.6 865

Annual 0.7 0.5 2.3 Apr 8.3 3.0 1413 0.7 0.4 2.3 Apr 1987 8.2 3.3 10083
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Figure E9. Time-histories of wave height and period

for Gage 645
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